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(54) STRUCTURE OF OIL FOR TURBOCHARGER 

(57)Abstract: 

PURPOSE: To actualize a good seal by means of a labyrinth 
seal that maintains a proper clearance even at the time of 



movement of a driving shaft in the axial direction, in relation 
to the structure of an oil seal for a turbocharger. 
CONSTITUTION: A ring member 4 is held to either side of a 
driving shaft 2 or a housing 5 by dint of frictional force of an 
elastic member 12, and it has a ring projection 14a 
extending toward the other side. In addition, there are 
provided two collar members 6'a, 6'b being fixed to the 
other side so as to be opposed to both sides of this ring 
projection 14a with a specified dimensional clearance.' 




http://wwwl9.ipdl jnpit.go.jp/PAl/result/detail/main/wAAATya4eKDA405001559Pl.htm 11/26/2008 



05-001559 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]Structure of an oil seal for turbochargers characterized by comprising the following. 
A ring member which has a ring shape projected part which it is held by frictional force of an 
elastic member at either one of a driving shaft side of a turbocharger, or the housing side of said 
driving shaft, and seal structure in the meantime is formed of said elastic member, and extends 
toward the other by it. 

Two color members currently fixed so that it may have vertical ring shape both side surfaces and 
the surface where each counters to an axis of said driving shaft of said ring shape projected part 
and said each surface and said ring shape both side surfaces may form a crevice between 
prescribed dimensions in another side by the side of said driving shaft or said housing. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the structure of the oil seal for turbochargers for 
preventing the lubricating oil supplied to the bearing which supports this driving shaft in the 
housing of the driving shaft of a turbocharger from leaking out of housing. 
[0002] 

[Description of the Prior Art] In order that the driving shaft of a turbocharger may rotate at high 
speed, the bearing of the kind which generally needs a lubricating oil is used for positioning of 
the diameter direction of this axis, and shaft orientations. An engine oil is usually used for this 
lubricating oil, and it is necessary to return to an oil pan mechanism with the oil seal provided in 
the compressor [ in the housing of a driving shaft ], and turbine side, without leaking a 
lubricating oil out of the housing of a driving shaft. 

[0003]If a compressor wheel may start a response delay at the time of sudden open [ of a throttle 
valve ], the inside of a suction passage may serve as negative pressure and sealing nature cannot 
be guaranteed against the negative pressure, especially the oil seal by the side of a compressor, 
The amount of consumption of an engine oil not only increases, but the escaped lubricating oil is 
supplied in a cylinder and it brings about engine abnormal combustion, generating of white 
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smoke, etc. 

[0004]As a structure of such an oil seal, what is shown in drawing 2 is indicated to JP,60- 
1 16035,U. The figure shows the compressor side of a turbocharger. 
1 is a compressor wheel and 2 is a driving shaft. 

[0005]The driving shaft 2 is positioned by the radial bearing 3 and the thrust bearing 4. Both 
bearings 3 and 4 need a lubricating oil, and an engine oil is supplied to the surface of each 
bearings 3 and 4 through the passage 5a established in the housing 5 as this lubricating oil. 
[0006]The structure of the oil seal in the figure between the step of the driving shaft 2, and the 
compressor wheel 1, The color 6 in which the 1st slot (figure Nakamigi side) and the 2nd slot 
(left-hand side in a figure), and the ring shape projected part 6a in the meantime were formed is 
formed, The 1st seal ring 9 in which the inside fixed to the housing 5 was fitted in the deflector 8 
pinched by the insertion 7 in the air and the thrust bearing 4 in said 1 st slot contacts, The 2nd 
seal ring 10 fitted in said 2nd slot contacts the compressor side edge part of said insertion 7, and 
the vertical inner surface of this end and the vertical surface of said ring shape projected part 6a 
counter with few crevices 1 1 . This crevice 1 1 forms the labyrinth seal which makes the 
centrifugal force of diameter direction outwardness act on the oil which flowed into this crevice 
1 1, and prevents leakage, in order that the ring shape projected part 6a may rotate with the 
driving shaft 2. 

[0007]The inside of the oil which carried out the lubrication of the surface of each bearings 3 and 
4 by such a structure, That by which the seal was carried out with the 1st seal ring 9 is returned 
to an oil pan mechanism from the outlet 8a provided in the deflector 8 bottom, That by which 
passed the 1st seal ring 9 and the seal was carried out by the above-mentioned labyrinth seal is 
returned to an oil pan mechanism from the outlet (not shown) provided in the building envelope 
7a bottom of said insertion 7. The seal of what furthermore passes a labyrinth seal is carried out 
with the 2nd seal ring 1 0. 
[0008] 

[Problem(s) to be Solved by the Invention]In the above-mentioned conventional technology, it 
has an abutment for supposing that fit-in into the slot on in color is possible for the 1 st and 2nd 
seal rings, and since the outflow of the oil which passes along this abutment exists, not much 
high seal performance cannot be obtained. 

[0009]In order to make it so few that the leakage of the oil to the outside of the housing of a 
driving shaft can be disregarded by that cause, the above-mentioned labyrinth seal must lessen 
considerably quantity of the oil which fully functions and reaches the 2nd seal ring. A labyrinth 
seal will guarantee good seal performance, if the size of the above-mentioned crevice is formed 
suitably, but. If there is slight play of the shaft orientations for making rotation possible in a. 
driving shaft and a driving shaft moves to shaft orientations by this play, In connection with it, it 
becomes what has an unsuitable size of the crevice between labyrinth seals, the quantity of the 
oil which passes this labyrinth seal increases, and the ullage of the oil to the outside of the 
housing which passes the 2nd seal ring as that result increases. 

[0010]Therefore, the purpose of this invention is to provide the oil sealing structure for 
turbochargers which uses the labyrinth seal from which good seal performance is obtained, even 
if there is movement of the shaft orientations of the driving shaft by play. 
[0011] 

[Means for Solving the Problem]This invention is characterized by structure of an oil seal for 
turbochargers comprising the following, in order to attain the above-mentioned purpose. 
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A ring member which has a ring shape projected part which it is held by frictional force of an 
elastic member at either one of a driving shaft side of a turbocharger, or the housing side of said 
driving shaft, and seal structure in the meantime is formed of said elastic member, and extends 
toward the other by it. 

Two color members currently fixed so that it may have vertical ring shape both side surfaces and 
the surface where each counters to an axis of said driving shaft of said ring shape projected part 
and said each surface and said ring shape both side surfaces may form a crevice between 
prescribed dimensions in another side by the side of said driving shaft or said housing. 

[0012] 

[FunctionJThe crevice provided suitably [ if it is considered as the above-mentioned structure ] 
between the ring shape both side surfaces of a ring member and the surface of each color 
member which counters it forms a labyrinth seal, and it this labyrinth seal, A ring member is held 
by the frictional force of an elastic member at the driving shaft or housing side, and is 
immobilization in a diameter direction. 

Since it is movable in shaft orientations, movement of the shaft orientations by play of a driving 
shaft is faced, It can slide on shaft orientations freely to the member by which the ring member is 
held with the oil which fills this crevice, the crevice always formed between color members can 
be maintained to a prescribed dimension, and it enables this to guarantee good seal performance. 

[0013] 

[Example]The example of the structure of the oil seal for turbochargers by this invention is 
shown in drawing 1 . The figure is a sectional view by the side of a compressor like drawing 2 in 
which a conventional example is shown, and the same member as drawing 2 is shown by the 
same reference number. 

[0014]Insertion T fixed to the housing 5 of this example, Slot 7 ! b by which the elastic member 
12 of ring shape without breaks, such as an 0 ring made of rubber, is inserted in the surface 
which counters the driving shaft 2 of a building envelope again on the outside of the slot. The 
oils after carrying out the lubrication of the bearings 3 and 4 are collected, oil chamber 7'c for 
returning to an oil pan mechanism from the outlet (not shown) provided in the lower part is 
provided, and this oil chamber 7'c is closed by the spacer 13 for preventing the back run of the 
oil which flowed into it. The compressor side edge part serves as shape which contacts the seal 
ring 10 fitted in color member 6* fixed to the driving shaft 2 as usual. 
Annular passage 7'a for returning the oil in a building envelope to an oil pan mechanism is 
formed in the outside as usual. 

[0015]The elastic member 12 inserted in slot 7'b of this insertion T is contacted, The ring 
member 14 which has the ring shape projected part 14a which extends in the direction of the 
driving shaft 2 is formed, To the axis of the driving shaft 2 of this ring shape projected part 14a, 
color member 6' which has vertical ring shape both side surfaces and the surface which counters 
is being fixed to the driving shaft 2 so that these surfaces and ring shape both side surfaces of the 
ring shape projected part 14a may form the crevices 1 la and 1 lb between prescribed dimensions. 
Color member 6' is halved by compressor side portion 6'a and turbine side portion 6'b in order to 
make this assembly possible. 

[0016]The thrust bearing 4 has the ring form to which the part was abbreviated, and, thereby, can 
insert it in the slot of turbine side portion 6'b of color member 6', When the lateral part fixes the 
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insertion 7 to the housing 5 by C **** 1 5, it is pinched with the insertion 7 and the housing 5. 
[0017]Thus, the driving shaft 2 is positioned in shaft orientations, when turbine side portion 6'b 
of the color member 6 fixed to the driving shaft 2 holds the thrust bearing 4 fixed to the housing 
5 to shaft orientations. - 

[0018]The lubricating oil supplied as usual through the oil feeding passage (not shown) 
established in the housing 5 the oil seal of such a structure, After carrying out the lubrication of 
each bearings 3 and 4, a centrifugal force is given by turbine side portion 6'b of color member 6' 
which rotates with the driving shaft 2, oil chamber 7 f c is reached through the crevice between 
insertion T and the spacer 13, and it is returned to an oil pan mechanism from the outlet provided 
in the lower part. 

[00 19] Although some lubricating oils flow into the crevice 1 lb between prescribed dimensions 
provided between the ring member 14 and turbine side portion 6'b of color member 6', Since the 
ring member 14 is immobilization in a diameter direction to the insertion 7 fixed to the housing 5 
by the frictional force of the elastic member 12, it becomes the above-mentioned labyrinth seal 
and, as for this crevice 1 lb, a good seal is performed. 

[0020] Since the seal of the crevice between the ring member 14 and insertion T is carried out by 
said elastic member 12, the leakage of an oil is not produced. When this elastic member 12 
cannot be used for a sliding part since frictional resistance is large as mentioned above, but using 
it for an immovable part like this example, generally guaranteeing good seal performance is 
known. 

[0021] At the time of a stop of the driving shaft 2, in order that a centrifugal force may not act on 
the oil which flows into the crevice lib between the ring member 14 and turbine side portion 6'b 
of color member 6', there is an outflow of an oil, but. When this oil must pass through the 
comparatively long crevices 1 la and 1 lb, the quantity which flows out of the crevice 1 la 
between compressor side portion 6'a of color member & and the ring member 13 is slight. 
[0022]Since this oil is returned to an oil pan mechanism by the outlet which goes into annular 
passage 7'a provided in the compressor side edge part of insertion T with rotation of the driving 
shaft 2, and is provided in the lower part of this annular passage 7'a, there is still less quantity 
which reaches the seal ring 10. 

[0023]Thus, the crevice between each partial 6'a of the ring member 14 and color member & and 
6'b is always filled by the oil. 

By the end play provided between the thrust bearing 4 and turbine side portion 6'b of color 
member 6' in order to make the driving shaft 2 pivotable. Since the ring member 14 is held by 
the frictional force by the elastic member 12 at insertion 7 fixed to the housing 5 even if the 
driving shaft 2 moves to shaft orientations, With the oil which fills the crevices 1 la and 1 lb 
between both sides, the ring member 13 follows each partial 6'a and 6'b of color member 6', 
slides on shaft orientations, and in order to guarantee seal performance with a good labyrinth seal, 
it does not change the size of the crevices 1 la and 1 lb provided the optimal. 

[0024]Therefore, this labyrinth seal maintains always good seal performance, become possible 
the quantity of the oil which reaches the seal ring 10 to lessen dramatically, and it this, Even if 
the inside of a suction passage serves as negative pressure according to the delay of the 
compressor wheel 1, it is the quantity in which a seal is possible enough by the seal ring 10 
which has an abutment. 

The leakage into the suction passage of an oil can be prevented nearly thoroughly. 
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[0025] Although this example showed the case where the ring member 14 was held at the housing 
5 side, Form the elastic member 12 in the driving shaft 2 side on the contrary, and the ring 
member 14 is rotated with the driving shaft 2 according to the frictional force, Even if it fixes 
each color member 6'a and 6'b to the housing 5 side, it is clear that the same effect is acquired, 
and if construction material of the elastic member 12 is made [ heat-resistant ] high, it can be 
used also as oil sealing structure by the side of a turbine. 
[0026] 

[Effect of the Invention]Thus, according to the oil sealing structure for turbochargers of this 
invention. In order to make a driving shaft pivotable, even if movement of the shaft orientations 
of the driving shaft absolutely produced by a required end play breaks out, The leakage oil by the 
side of a compressor or a turbine can be lost nearly thoroughly by being maintained uniformly 
and guaranteeing the high seal performance which a labyrinth seal always has, without the size 
of the crevice in which the labyrinth seal was provided suitably changing. 



[Translation done.] 



